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(54) LUMINOUS MATERIAL FOR ORGANIC ELECTROLUMINESCENCE AND ORGANIC 
ELECTROLUMINESCENT ELEMENT USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an element that has 
high emission luminescence and is superior in stability in 
repetitive uses by using a compound having a diphenyl 
skeleton. 

SOLUTION: A compound expressed by formula I is used as 
a luminous material for an organic electroluminescent 
element. In the formula I, R1-8 each represents -NR9R10 (9 
and RIO each represents an alkyi group or aryl group), a 
hydrogen atom, halogen atom, alkyI group, alkoxy group, 
aryloxy group, alkylthio group, arylthio group or aryl group, 
and two or more of R1-8 each are -NR9R10. It is preferable 
that R1 and R4. or R1 and R5 each are -NR9R10. A 
compound expressed by formula II or the like is shown as an 
example. The compound expressed by the formula I has high 
glass transition point and melting point and its resistance 
(heat resistance) against Joule heat which is generated 
during electroluminescence in an organic layer, between 
organic layers or between an organic layer and a metal 
electrode is improved. The compound expressed by the 
formula I and a material formed from a host material are preferable as a doping luminous material 
for the organic EL element 
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[iC4>, Ri--R8{i, ^n-enMit^-NRSR 

(R^ R'oji. «^t,t<{i*S^c^r;i^^;L«, 



(2) 



#^^1 1-2 7 386 0 



imm 1 ] TiBHR* c 1 ] -cssfLSiraxv^ h 

HS^ [1] 




SSI*, L < «*ll8li^T;P=^;l^. Wmi^K {4*1181 

Ri~R8<02ffleU:{4-NR9Ri«^ 

[if*S2] [1] «0^-=S:<ttRii:R*. 
{iRifcRS**, -NR9Rio-^J,S^^llEm<^»3t 

[w«Ji3 ] li-sx hmt±ti-m [ 1 ] x'^^^iih 

[000 1] 

*tl.*»xv^hn;US;t.-y-feyx (EL) ^^ffllBK 
[00021 



[00031 m=.<r)^m LS^«4. i^E LS-?t-Jt 

ttz. m.^^%^^L<mmz\iS.'yX\^ts:ti^nt:. 
iS^, 1 OVtlT^<K«Et«t-&Sv^«)t*i^S&$ 

m=Hmi^^ii. mt-^mbxy.^h {tt'^^ f • 

V9~X^ 9 1 9 87^ 

^^Ti5 0 , 6~7 Vf^jtcsmff-cawsiiigt l O O O c 

d/m2, &kmSmil. 5 1 m/WSr^LT. 
[00041 Lil'L^slfih. 3Sft t-CWW18E L^^ 

ji, mmm\iZii^m&m\m.&^ixx\^htK * 

m^^^^z^i>t\^o±t^£wm^^'^x\^h. 
\i. mm. hux (8-t^'o^ri/^/u•^-^) r 

<r^X'izt<^^LX\.^t:, i:}±<mMz3:^. iStr^ 
«ogti^c*taELS^^co^%(^7ta^lc, m^^tg^i 
[00051 

<rym\izhh. imrnhmmmLtzm^. 
mT^Lmm:(r)^'&'&iymix\^h^t^^\^tiL 

[0006] 

[iiis&fi?^-rs^^:i^co#^si *»4, Tia-fe*: 

[ 1 ] •C*$ii'l.*»xu^ hD;i'**-yfeyx*^ffl 

HR5i:[i] 

[it21 

r8 r^ 




(3) 
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-)\^i:mht. Ri-R8cO2mLh{i-NR9Ri0i& 

yR-t. ] 

[ 0 0 0 7 ] S /i>t. [ 1 ] t^i!'-^r< i: 

t)R»i:R«. ttiiiW bR^ifi. -NR9 Riof<bS± 

B-m.^ C 1 ] T^^^tihi\:^i^i^^j:6^J:.Ui^ h 
[0008] 

[^m<Dm^(7)mm] *^B3ti3(ts-«t^ [ i ] t-* 

10 (R^ Riofi. mtL<{i*S^r;P=^;«. 

2m±{±> -NRSRIOX-^S, iit, i!'-^<i:i>Ri 
tR«. *:t{iRii:R«*«s -NRS Rio-CfcSif:** 

[0009] i^l4>(7)Bf^!0!|{i. yNO^r-yg^i: tTti 

:ft5l. 3'!73g*i*,0. Wlki>L<\imWk 
<r)r)V^)vmtLX\i. x^/i^, 7*ne;u 

rf-ZUa, sec t e r t-f^-lV 

a. '^y^/l^s 'S^WPS, '^rf-;P«. :^^i-)V 

2-7x-;Myrnhvi^, hU^'oopt 

a, a-i^'^^/l^yi/;!^. a. 

^ y i^)\^m^co^mm 1-20 cor/u^;PS 

[ 0 0 1 0 ] Sfiit t<(i*Sic7)r;i'34f i^^wat t 
Xii. ^h^i^S. xhdf^a. ro^K^i^S. n-:r 

-7r^^;i'^^i^^^^lSi~2 0<0*iaftcoT;w 
n^>-;l^^i7)fl!!, 1.1. 1 -f h57;P:toxhdfj/ 
7xy^vS. '<.yj;;P:t^i^«. ;t^'f-yi^7xy 
^v-S^^IR 1-2 0«r;W3df i^/Uac^y^flc** 



3ii-JVi-:^m. X^;H-:t«. t e r t-:^^;^ 

jvmtLXit. 7x-;i^. 2-^-?-;i'7x-;i^. 3 
-;>(f-/l'7x-;pa. 4-^f-;U7x-;W«. 4-xf- 

;i^7x:::;pa, h'7x-;i^, 4 -;<^;Ph'7x:i;P 

4-x^;Pt'7xri;l/S, 4-v'^'UA.dfi^/l't'7 
x-;l^^'-7x^;l^il. 3. 5-v:J'no7x-;P 

e^ri;I^cO^#]K^it6~18coimiL< 

[0011] mmi^ L < {4*^c7)r i) ~j\^:^^i^mco 
mmtixit. yj^y^i^m. p-^hvyxy^^^ 

p-t e r t-7'f-;P7xy^i^S, 3-y)VitU 
7x/^>'S. '<i^^'7;l':tD7x-;PS. 3-MJ7 
;l/3j-n^^;t'7xy4fj/S^***0. TU-zt^JtSt'D 
A*Mi:T{4. 7x-;l^;rS. p--hD7x~;P^ 

Jta, p-te rt-7'^;P7x-;l^^:tS. 3-7;W 

^o7x:::;l^^jj-a. '>?.y:?'7;U:to7x-;l'f-;ta, 
3- h ';7;i'5j-n^^;P7x-;l'f-:tl^**J>«. 

[0012] [ 1 ] X-mtlh^ 

-^cO-NRSRio (R\ Rio{4, »StL<{4*g8i 

r^ym. i/xf-;i^T$ya. ^-'rnhvi^rsys. i^' 

mitixii. yx-ji-y^ji^nym. i^yx.~}vr 
\ym. j^'hy/UT5y«, >''b'7x-;prsys. v 

(A-y&)V\Lyx~)V) 75/2. i'' (3-;<f-;W7 
x^;l/) T$ya. (4-^f-;W7x-;P) TSy 

a, ^y^)vy :s.-)vr^jm. h'x [4- (a, «' 
- vy ^)V'<.yviv ) 7 x -;H r 5 J^ifh h . 

[00 13] S/;. R9i:Ri<'*JH!isi;^-5-C. 
'J>iR, t'^^s^'ySI, if'^Ui^'ylS. '<.yv'e'<55^' 
ys. Ti^y^ys. 7x:^i^'ys. trpnym, 
A'y-;ws. Kyytr^rLyns, ^-^yri^ii, ^rv 
y;ns, f-Ti^'yis. yrJ^rvy'm(r>mi^ih< 
\t^mmkmL\^x%,)^\\ 

[0014] ^m.'^^cn^X. HBfc* [ 1 ] 



[0015] *^BBtfcv^T, -flsss: [ 1 ] x-mti^ 

'tx. HK^ [ 1 ] XTrs^iihrnrnw^y^-^^-^ 

rvui^vy*. *i!'fi:>^U'>A. mmkm^xwjB 
^'^h^t\,zi.'>x\j mi,z^mi> z. t *<-c^ a . ^ 

[0016] -fls^ [ 1 ] x^^tti,it-^(^^m^ 

[0017] 
[^1] 



ItBSTl 1-27386 





ft ^ ti it 


(1) 


a) 


C2) 




(3) 




(4) 





[00181 



(5 
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[00 19] 



[0020] 
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(1 7) 


Cr^ Ho 






(1 8) 


1 

6 












.^^^ ^iM .^s^ ^i^^ 


(1 9) 





[00233 





{k 9 «t £ 


(20) 
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(2 1) 


CHa 
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(22) 





[0024] 



4 
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it 1^ m It 


(2 9) 


0CH3 0CH3 


(30) 


V V 


C3 1) 





[0027] 



[0028] *S|E L^^ti, Hffifcl^^St-Ji 1 1 
l^fiitl^fccOSfc^lS-iftttTV^S. Hits 

mm) . mm/^em/m'fmMymm) , (mm 

it^T$)m^m&mtix\^i(7)x\ mMmt 

Lx^m^Tmm-t^ztti^x't?,. ttz. 

[ 1 ] ^-^tt. mmmzti^^x i^-t^yi^ttmb 

tX^ytM'^izxwmcoWl-^X'V-ifyi^i-h z t fcJ; 

•3. m^m^tiXx/mtm^cr)m^j:mtRmmx' 
Hi, ^ix^ti-ma±x'm^^tix t ^, 

[0029] ^Ji<7)*X b^t^tc, H-tfy/«1Ef 
(^'X hft^Sf ) i: fC-«5S: [ 1 ] (/)it-^t:m L 



^K^t LT 0.001 5 0«4%<OMH'C#* 

$nTV>SC:i:*sS*L<, HtrJiO. 0iaft%~l 

om&xcrimimmmxhh. 

[0 0 3 0] -mil] co^t^^tmxmTt^ 

x^fi/Ky^ f^i;jiy^ Kyi;i;ymv^)y 3:-)vr 
v^)y3^-)VT^y. ryv^j^J-J^^y. 

[0031] -m. [ 1 ] hMzWjih Y->£ymWi 
^ [1 ] hMzm^^Kh Y-^y^M^h LTti, T 
h^-fey, 30:^>', :J";-fe>', 7;l':tHr^>', '^'J 

7:?o'>^l>y>', ■f-7^n'<.yyy. i/'7x-;i/7'^'>'' 
rh77x-;P7':J'i^'xy, ^'v'jy. ^^-Ifi^' 

TSy^y'jy:d^Jgm, -f$y, i/7x:i;i^x 
tr^y, ^:te7y. jJ<'U;^^>. ;.{avT-y, >f 5 
;l^7'^y^iJj:yf-?-n'^o^«ft*5*S*^\ ^ii'c* 
[0032] mtM\z\t. mMV,iii.ifY-\^yym 

[0033] ^r«E \.%=m. mmmz-thz t c i 

=mm±mfi-^hitxmi-hz}ii>mh. tti. 
ff)mmnzx 'om&^tix . jEfit l < {4m^3&* 

[0034] *«8E LS-f Oltffi(C<^ffl$ni.#«tt« 
4eVJ:0;*;l'=5rtt*l3^S:J^io*iiffjiT'J> 
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[00 3 53 *iaEL3!I^T{i. S&$^<^§-ti:l.^c 

[0036] 2|s:|6BHt«i5l.^E L*i^cO#®<7)Jg^ 

=5:EP3DmE*^'i^Sfc'5r 0 S!)$*m< =5:1. , liJ¥*>^t 
1. 1 h- LX . W^t mm IX 
mMWfim^ixtcW ji^cOffiJ¥l45 nm*»/5> 1 On 
m<7MWff^VX\'^i>1fi. 10nmA»^>0. 2umffM 

[0037] w^^im^^^. mimmmm 

ttit^Tt. m.'mi.. m<r>\^yt^-m±m<7)t:.^ 
mw£mw^msmmLxi>$k\.\ c:<^j:d=5:«tjii 

r ^ U h , -fe/l^o-x^coigMHtfflji, .-KU - N - 

h*:^;i^;{^/py<v-;p, ^')'yyym<r>mmfmm. 



[00383 mmM^b Lx\i. mi&aA-rsfg 
■h^-h. mMttz\tmMm^znLxmifziEm 

muiit-^wm'fhtih, mmzM. 7^'oj/r- 

y^'ft;^. -fy^ui^T-yMt-^. ^juy^^jy 

y^ tf^yny, rF9tKa>f S^y-;l'. jJ-^lfV 
'^yj/V>ahy7x-;ur5y, xf-y;i/r$ysh 

y7ir:;l.T5>'. i''r5ySMi7xri/wr$y^ 

z.Kh\,zm^'^iih\i<niXWi\^> 

[0039] *l&HBc7)^rtSE L^^(Ci3l^-CffifflT-# ^ 

mmMcr^ywm>k.^>\.<\tvy^'yr-ywm 

X:hh,mm\iz\i^ h'J7x-;l'rs>'. b';h'J;l^ 
T\y. Y^)}vvy:!^~)vr^y. n, n' -i''7xx 
;W-N, N' - (3-^^;P7x-;P) -1, r -t' 

7x-;l'-4. 4" -i^'TSy. N, N. N' , N' - 
(4-;<^;P7x-;l') -1, 1' -7x-;L'-4, 

4' -i^^rSV, N, N, N' , N' - (4-;.<^;l'7 
x-;l')-l. r -b'7x-7l/-4, 4' -xT5 
y, N. N' -i^'7x-;P-N, N' -i/-t'7f-;l/- 
1, 1' -t'7x-;U-4, 4' -i^'rSy. N, N' 
- (^f-;l/7xr:;l/) -N, N' - (4-n-yf-;t'7 
x:::;k) -7xt>M^y-9. \^-VT^y. N, 
N-h*X (4->>'-4-MJ;l^r5>'7x-/l^) -4- 
7x-;k-i/^o'sdf-ty^. tL<{4::*i'i>o^#^ 
=i»T 5 y-i-iaS:* \.tzi( U 1, t < {±4? U V-^ 

r-y (Pc) gWflsi:L-C{4s HjPc, CuPc, 
CoPc, NiPc, ZnPc, PdPc. FePc. 
MnPc. ClAlPc, ClGaPc, CI InP 
c. C 1 SnPc. C I2S i Pc. (HO)AIP 

(HO) GaPc, VOPc, TiOPc, MoO 
Pc. GaPc-0-GaPc^07:J'Oi/r-y|M 

m;,i.^iryyui/r~ywmmifihw. cii^>t 

[0040] %=mXW^b VXM. mi^Sr^t^tl 

1)^%. wm^tz\immP(\znixm\j:.%=i-^ 
ft. 3!-^-9-vry-/p. '<.yy^Ty-/t^Jim. 



(11) 
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7Vi[V-^)=fy:<^y. yyvy^Ji/^^y. 
jyVxiymt^Khowmm'hhtK c*i4>tclS^ 

[0041] *^BJo^itiSE L*-f $ ^>iC^ 

Tfi. 8-bH^dfi^^yU•:^-^'Jf••>A. t'X (8 
-hh'ndri^^yU-:h-h) Mi. t'X (8-hb'ndf 
i^^yji— h) b*;^ (8-hh'n4fj^dfy'J-^- 
Y)-^yiJy. hU;^ (8-t Ko^i/df/U-^-b) 

yj-t-h) t;W$-'>a, hU;^ (8-hHn^fv^ 
yj-t-N) ;<fU'>A. fx (10-hKDafxA;y>/ 

[h] ^yy-^-- '^y U'^A, t'x ( i o-tHp 

v'^yy [ h ] yj -f- b ) ffiTti. h'X ( 2 -^-f 
;P-8-^yU-^— ^'onjjyij'^A, h*;^ (2-;< 

A, h';^ (2-^^;^-8-^fyu-^-^) (1—^7 

mm\z\i. 2, 5-t'x ( i-7x-;l/) 
-1.3, 4-3}-=if-9-y'-;l/, i^*^f-;PPOPOP, 
2. 5-t'X (l-7x-;l^) -1, 3. 4— f-TV- 
;K 2. 5-b'X ( l-7x-;P) -1 , 3, 4-3j-^ 
■tJ^'rV-/^. 2- (4' -t e r t-rf-;l'7x:i 
;p) -5-(4" -t*7x:i;Wl. 3, 4-:t=¥l^vr 
V-;l/. 2. 5-fc'x ( 1— t7f-;l/) -1. 3, 4- 
3t-^^fvTV-;P. 1, 4-h'X [2-(5-7xrl;^ 
3^Jf-9■yTyu;^)] '^y-bfy, 1. 4 -fx [2-(5 

- 7 X -/l^:t^-!f xry l» yp) - 4 - 1 e r t - T^A' 
<yHfy] . 2- (4" -tert-yf-^P^x-yp) 
-5-(4" -f7x-;W-l. 3, 4-^Ti^'Ty- 
/k 2, 5-fX (1— t7^;l/) -1 , 3, 4-^r 
i^'TV-/!^. 1, 4-fX[2-(5-7x =~)V^rV^ 
TVU/W] ^V-fefy. 2- (4' - 1 e r t -7'f-;l' 
7x-;P) -5-(4" -f7x:^;W- 1 , 3, 4-h 
'jrV-;K 2, 5 -fx (1— >-7^;P) -1.3. 
4-hUTV-;U, 1. 4-fX [2-(5-7x~;l' 

v^)r^n)V,-\^y^ymifihhi^. 

[0042] **«|E LS-f {CtJV^Tti, IBfeS't'tC. 



36»|n|-«K-&^rSnTiJ:V\ *f|BH(ciO#^> 
[0043] &±<r)X 0 LSi^c^^TfeSt* 

[0044] *^Bgto*«E LIRfli. mifT-\ym 

mm>^rvy^-mcomi. ffiSx-fxr^^^tm 

immmum\.z-x%\^. 

[0045] wmmnt. ^ise l^^^. 

[0046] 

mmw imm:mm\.zm-i%%t,\zmmiz 

( 2 ) 

1. 3-i^';<f-;l'-2— f Si^^VUi^VySOgptft. 
1. 4-v'7'nti-7:J'W>'6. 5gp, p, p'.-i^> 
U;krsyi6. 2gS, i3<J:t/f|JtiS;^U'>Al 2^5. m 
m. 5g|5?rAii. 2 0 0'a:T5 0B#fa3D«^fL 
^c. -eco^. 5 0 0g|5£^*-C'^6f?L^v:, i^Kx^/l^Tl* 

*12SI5^r#fc, FD-MSil.^^i^W^tCiO, -ft 
^ ( 2 ) •C«>I.C:fc S:ill2L^. ^Lf^-fb^l^JcOl^^iS 
lRX'<^b;KKBr«0FiJS) "kmuz^. 

[ 0 0 4 7 ] ibtSMAL^^im 

1. 3-£^'^^;l^-2— f 5:J^VUi^V>'5 0gpt*'t. 

1. A.-V:fu^^-7 9vy3. 1— ^7f-;P- 

7x:^/Pr5yi2. 2^. fcj:Lf^K;^'J'>A8g|5, 
Ii1»0. SgP^AfL. 2 0 0'CtT5 0l$HJPMft 
-eo^. 5 0 0ia5cr)*-C^L/i, Silx^/l.T'tt 

*13gES:#fc. FD-MSiS^^^i^m^iO. -ft 
(4) T$)I.Ci:^5|f2Uc. icO-fl:-^%tO#i'hia 

[0048] -fb-^ (21) vi^mim 
=^Yx2Ky^y20^Mz^ 2. e-'JT^yi-y^\^ 



(12) 



#^^1 1-273860 



i8iS:tT<;rV>fifecD^5K^W1--l.t»*3a5^ftJt, FD- 
MSj:S^Sdi-t(f(cJ:0. -ft^ ( 2 1 ) f&Sii: 

[0049] (26) <ryk^-m 

1. 3-v^f-;l/-2— f::ir?'V'Ji^Vy3 0S5+fc:. 

2, 6-i^*:/nf?-7^'^y8S, 2— ^7f-;P-7x 

0. 5mMi. 2oox:{,zx5o^mm-Lti, 

^m.. 5 0 0SS<7)*-C*S?L, Z<m. iHgxf-;l/f 

*1 5a52rf|it, FD-MSJ;§^i^4^^twJ:0. € 
^(26) -CibSCii^llSL^. JaTt:*ISBBiOfl: 

[0 0 5 03 ^Ml 

mi<r)it-^(.2) . 2. 5-t'X (l-t7f-;l^) - 

1, 3, 4-3j-=SE-9-S-'r^/-;k ;KU;^-jK^-h®jil 
(?eA'fk^:>'f>5>f hK-13 00) ^5 : 3 : 20 

y^^ttlC ct OHJf 1 0 0 n m<r)|Btl^#^^. -e^^i 
V^^^^x-^At^JrlO : IT-S^Uc-^i^T'Mi? 
150nm<7)^^J^fi^tt^r1ilELS|^^^#yi. Z<7> 

mi'(7)^m^ii. mM&5vx'i 20 u a/ 

, 100 (cd/m2) , mM^O. 

7 0(1 m/W) c0^3!p#ii,iT/>:. 
[OO5nilift0lj2 

(3-p{-?-;i^7x-;w) -N, N'-v-'yi-zu-l, 
i-h*7x-;p-4. 4-yr5y (TPD) SrJi^ 

^ ( 2 ) $:3l«tPf 4 0 nmO^BtJiSrf^J^t, h 
>JX (S-hFndfi^^yyy) 7;P$-'>i*m (A 
1 q 3 ) ^HlfL, I8W3 0 nm(n^=f-mMmtl. 
^<r>±.\,Z. V^^t^v-'^^AtjgS: 1 0 : It-S-^Uc-^^ 
Xm-1 0 0 nm<r)mffi$-)^^tTW«lEL^^S:» 
^. jEfLaAJifcJ:tf|63M{il 0-«To r rO^^* 

1E5 v-c'^TBWjg 1 0 0 ( c d/m2 ) . mxmm 

SI 5 000 (cd/m2) , 5VO^IBtS6*l. 
5 ( 1 m/W) <7)Wfe%3e*«#W^. 
[00 5 2] ^SSfl^j3 

a?tLJt I TO««^§;{f7XSLhtc, -fk^ (20) 
0ll»I5Onm<^iEfLaAS«3fe«Sr»fe. JJCV^T. f 



X (2-^f-/p-8-^y';-t-b) (1— ^7^7- 
h ) ^j^^m^n^^Lxm. 1 0 n mcom^^ 

AJi^f^B^U, -e^^ilCs v/;^v'^i.i:«gS:l 0 : 1 

x-m.-^Ltz^x-m. 1 0 0 nm(r>'mmw£,Lxmi 

ELfgi^^#fc, ^3tiifcJ;t/«i^aAii{41 0-6TO 

rrioms+T, msLmMWim-TxmmLti. c: 
iofgi^ji. iiiS[mff5v-t'3oo (cd/m2) , m& 

m&2 2 0 0 ( c d/in2 ) . ^^mo . 8 0 ( 1 m 

/w) <^W*i^fe^*^'^#'o^^/c, 

[005 3] UMim 

«t#L/>: I TOnmi-^:ffyXU±iz. -fk^tl ( 8 ) * 
2£|g«LT, jgiff 5 0 nmCOm^JM^^mti. 
JJCV^-C, h*X (2-^f-;I/-8-dfyU-?— b) (1- 
-)-7 b 7- h ) ;yU -fAlgft^^^^LTIDI 1 0 n 

S: 1 0 : 1 Tlg^Uc^-Cllli 1 0 0 nm<D9Mim 

^ixwkELn^^int:, mmtiXt/^'FWJUi 

1 O-^To r r<7)M?^'PX\ afiCiasMis^o^ftTT-^ 
mtt:. Zcom^li. ESS1S5VC'4 0 0 (cd/m 

2 ) , Mmm^s 0 2 0 0 ( c d/m2 ) . ^mf)m2 . 

10(1 m/W) <^)fi^n^tlfz, 
[00 54] |ISfi095~4O 

mitz I T0«®+#Xf7XSi±tC. TIB^t^JiT 
S^^ttSfli^ (32) ^E^JitT. |g©2 0 nm 

iziE^ikxmm^ifz. 'A^^x. mMmtix. m 
icr>^t^iM^mtxm2 0 nmmmr^ 
fz. <J:v^T\ b'x (2-^f-;^-8-^y'J:^-^) 
( i-?-7h7-h) ;yy'>i.ms:*^irtt:iSJic 

1 Onmcom^aAJi^f^^L, ^(r>±l>Z. -^y^^i/^ 
J^hm 1 0 : ITii^LJt-^^Tlilf 1 0 0 nmi?)« 

mm^Lx^^i.mi-^wz. iEi\j^mii^xj^% 
mm 0-6 To r r<!03ts4'-c. mLmMWim 
yx-mLtz. zm^<nmMm:^2^zm-. 
x<7mmmi. mAn&svmmmmxhi. * 
mm^mE Lm^f-a. ^x«m& i o o o o ( c 

d/m2) tLh<Oi«»JSattt«r*L. tt:. iWcO^ 

[0055] -ft^ (32) 
[^3] 

[0056] 
[^21 



(13) 



mm^l 1-273860 



(c d/m") 



(I m/W) 



7 
8 
9 

1 0 
1 1 
1 2 
1 3 
1 4 
1 5 
1 6 
1 7 
1 8 

1 0 
20 

2 1 
22 
23 
24 
25 
26 
2 7 
28 

2 9 

3 O 
3 1 
32 
33 
3 4 
35 
36 
37 



C1 
(2 
(3 
(4 

(7 

(1 O) 

(12) 
(1 3) 
(1 4) 

V^ll 

n 8> 

(1 9) 
(2 0> 

i2 1 
2 2 
2 3 
24 
2 5 
(26 
(2 7 
(28 
(2 d 
'30 
3 1 



430 
450 
500 
480 
350 

3 9 0 

4 5 0 
52 0 
4 6 0 
4 00 
400 
390 

42 0 

43 0 
460 
430 
4 1 0 
4 1 0 
450 
430 
460 
42 0 
4 9 0 
350 
3 2 O 
3 1 O 
28 0 
330 
360 
300 
260 



3. 9 
3 9 



4 

3 

3. 
3. 
3. 
3. 
4. 
3. 
3. 
4 
3. 
3. 
3. 



3. 6 
2. 6 
2. 2 



[0057] mmm4 i 

-h^JX [N- (3-^f';l/7x^;l^) -N-7x:::;^ 

nmc7)IEfLaAii^#^v!o d:^^X\ 4,4' -b'^ [N 
- il-i^y^jV) -N-7x-;Pr5y] t'^7x::^;l/ 
(«-NPD) trnmmix. miOnmmZJE 

;<f';l/-8~t HP^i/^y U-tb) (1-7x77- 

5 : ITlI-^L/Ir-^^TlUf 1 50nmc?)«®^?gfiet 

Lfz. ^com^li. lta«E5 VT^»JK8 1 0 ( c 
d/m2) . ft;*c5%3K««4 9 0 0 0 (cd/m^) . |6 
msm5. 8 ( 1 m/W) C0«fe^*^f#^>n^. 
[0058] ^Jfem2 

I Tomst^L'&ft (10) b(Dmz. m^my^^iy' 
a. isa[«ff5VT'i 200 (cd/m2) , 

1 90 00 (cd/m2) , ^m^l. 7 0 ( 1 m/ 
W) cO«iSfe^5t*>'#^ix;t. 
[0059]|lifim3 

4.4'. 4" -bU;^ [N- (3-^^;P7x-;l/) 
-N-7x::.;P7$7] bU7x:::;^T5yco{t*)0l- 
iE^Jg7^^ni/r^y<^)Slf 2 0 nm^OjETLaAJiSrife 



imtti. zm^it. mmME5VT25o (cd/ 

m2) . gS»JSl 5 000 (cd/m2) , 
1 . 3 0(1 m/W) (D^B&^^tim^tlt:. 
[OO6O]^Sfi0ij44 

^itlitUt. ^1:^(12) Ml:-^(3 3) Sri : 

1 0 omi^TMMUzmH 0 nmc7)iE?LaAiiS:i5 

imitz. Zcom^ii. aSPiSESVT'l l OO (cd 
/m2) . firi^jS25000 (cd/m2) . 

2 . 10(1 m/W) (7)W$|fe|fe3t*^^fL;^o 
[0061]<l:^(33) 

[^1:41 

CH3 CH3 

eft) 

[0062] IISI^J4 5 

IfeieJii: LX. -fb^ (16) : t'X ( 2-^^;P-8 

-^y';-^-^) (7x/5-b) : 

1 0 0<7)fJ^T^^t/^iSJ¥l 0 nmc^iE?L^AJlS:iS 

ttsj^wi. nam 1 tmiik<n:fjm-xrmELm=Fi 

imit:. zcom^fii. iISit«E5VC6 0 0 (cd/ 

mn . ft^si 2000 (cd/m2) . ^^mm 

1 . 10(1 m/W) tfOllfe^**#^*tfv:. 
[0063] 3ls||iftffilt*$il^^E Lfg^(4. ZJi 

stLh<^5i^fiifi£fcfcv^t, m:mMm 0000 

tCOV^T. 3 (mA/cmM T^i^lBKS-arfefcC: 

^ . 10 0 0 mmmL^^^j:m:mmti c t 

[00643 

^mx^m^^^L, m^ffi^ELm^i'm 
mi ] -fb-^ ( 2 ) mm^iiix^;' hm 

[02 3 -fb^ (4 ) ^)#iWftlRJOU'^^ 




(72)5|BM mm ¥11 



